The Brazilian Atlantic Forest has a rich biodiversity increasingly threatened by human activities. Since the colonial period, the coast of the state of Bahia is among the most affected regions of Brazil by anthropic pressure. Bahia encloses Atlantic Forest remnants distributed in an area reaching 100-200 km along the east-west axis, by 1,000 km along the north-south axis, parallel to the coast of the Atlantic Ocean. We report hereafter the results of an intensive field survey of leaf litter and epigaeic ants realized in forest remnants of the Atlantic Forest landscapes within the original extension of the biome in 11 localities distributed along four degrees of latitude in the state of Bahia. In each site, 16 plots were collected using pitfall and eight using Winkler traps. We identified 391 ant species belonging to 71 genera and nine subfamilies. Among all species recorded, 21 were common to the whole 11 localities, while 98 species were recorded in a single locality. This study highlights the richness and diversity of epigaeic and leaf-litter ants living in the northern part of the Brazilian Atlantic Forest, and is one of the most representative soil ants' inventories ever done in this biome for a single state of Brazil.
Introduction
3 plots (Winkler traps) including areas of the biome Atlantic Forest in medium and advanced stage of succession, and low size phytophysiognomy (pastures, fields or herbaceous/shrub plantations). The FL were sampled from 2011 to 2012, and the sequence of the sampling per location was random. Veloso et al. (1991) .
The ants were collected with the use of pitfall and Winkler traps (Bestelmeyer et al. 2000) . In each plot, we disposed 10 sampling sites along a transect at intervals of 10 meters. At each site, we disposed four pitfall traps formed by plastic buckets of 35 liters distributed in Y (originally used for vertebrate collection [see Estavillo et al., 2013] and connected by a canvas strip close to the ground of 50 cm length and 15 cm height). Each pitfall was filled (one third of its volume) with a fixative liquid solution. The 40 pitfalls in total per transect were recombined to form a single sample. A total of 176 (11 localities x 16 plots) samples of epigeaic ants captured using pitfall traps were obtained.
For the study of the ants of leaf-litter, we collected 1 m² of forest leaf litter at four different points disposed at intervals of 20 meters along each transect. The fauna of the leaf litter samples was extracted with a Winkler extractor (Bestelmeyer et al. 2000) for 48h at laboratory. We obtained 88 samples of leaf-litter ants captured by Winkler trap (11 localities x 8 plots). The total number of species expected in the biome along the different regions sampled with the same methodology was estimated with the package vegan in R-software, version 3.3.2 (R Development CoreTeam, 2017) .
In all cases, the biological material (obtained from pitfall and Winkler traps) was fixed in 90% ethanol for further study in laboratory. After preparation for entomological collection, the ants were identified by comparison with the biological material of the CPDC collection kept at the Myrmecology Laboratory CEPEC-CEPLAC, Cocoa Research Center, at Ilhéus, Bahia, Brazil and through literature consultation. Representative vouchers of each species were deposited in this collection under the reference numbers of the series #5772 to #5782. 
Results
We found 391 ant species (from 5,001 specimens) in the whole study, representing 71 genera and nine subfamilies (Table 2) , of which the most representative were: Myrmicinae (52.5% of the species), Ponerinae (16.6%), Formicinae (12.5%) ( Table 2) . Only in Iguaí (IGU), we observed the occurrence of nine subfamilies of Formicidae, since it was the only locality in which we recorded Amblyoponinae and Heteroponerinae representatives. The number of subfamilies in other localities studied varies between seven and eight (Tables 2  and 3 ).
The total number of genera by localities varies from 34 (in Camamu, Itapetinga and Nilo Peçanha) to 53 (in Iguaí) (Table 3) . Among the 71 genera of ants recorded in the whole experiment, 18 were present everywhere. The 10 commonest genera were: Pheidole (64 spp., 918 records), Camponotus (29 spp., 407 records), Odontomachus (eight spp., 307 records), Solenopsis (11 spp., 288 records), Ectatomma (five spp., 262 records), Strumigenys (nine spp., 186 records), Pachycondyla (eight spp., 183 records), Neoponera (16 spp., 175 records), Crematogaster (14 spp., 172 records) and Nylanderia (nine spp., 145 records) (Fig. 2) . Nine genera (Acanthostichus, Basiceros, Centromyrmex, Cerapachys, Dinoponera, Mycetophylax, Oxyepoecus, Stegomyrmex and Tranopelta) were observed each one in a single locality only (Table 2) . The localities of the Atlantic Forest with higher species richness of ants were Iguaí (212 spp.), Wenceslau Guimarães (199 spp.) and Jaguaripe (184 spp.), while a lowest richness was observed in Itapetinga (95 spp.), Nilo Peçanha (96 spp.) and Camamu (88 spp.). Among all the species recorded, 21 were common to all sampled Atlantic Forest localities ( Table 2 ). The commonest species found in this study were Odontomachus haematodus Linnaeus, 1758, Pheidole radoszkowskii Mayr, 1884, Ectatomma tuberculatum (Olivier, 1791), Odontomachus meinerti Forel, 1905 , Pheidole obscurithorax Naves, 1985 , Wasmannia auropunctata (Roger, 1863 , Ectatomma brunneum Fr. Smith, 1858, Pheidole flavens Roger, 1863, Strumigenys denticulata Mayr, 1887 and Pachycondyla harpax (Fabricius, 1804) (Fig. 2) .
The number of exclusive species per studied sites varied from one to 30 (Table 3 ). The localities with the higher numbers of exclusive species were Iguaí (30 spp.), Ubaíra (15 spp.) and Wenceslau Guimarães (11 spp.), while the localities with the lower number were: Nilo Peçanha (one spp.), Camamu (two spp.) and Valença (three spp.) (Table 3) . Among all species, 98 (about 25% of the total) were recorded each one in a single locality only. Among these, Dinoponera lucida Emery, 1901 was the one that occurred in the larger number of samples (six at Itamarajú). Other exclusive species that deserve a special mention because of their relative rarity are: Acanthoponera mucronata (Roger, 1860), Basiceros disciger (Mayr, 1887), Centromyrmex alfaroi Emery, 1890 , Cerapachys splendens Borgmeier, 1957 , Heteroponera angulata Borgmeier, 1959 , Oxyepoecus browni Alburquerque & Brandão, 2004 , Stegomyrmex olindae Feitosa, Brandão & Diniz, 2008 , Thaumatomyrmex mutilatus Mayr, 1887 and Tranopelta gilva Mayr, 1866 Table 2 for details).
Among all the records of ants, 147 morphospecies remained unidentified (Table 2) , that is, about 38% of occurrences. The accumulation curve does not reach a plateau and is still in the growing phase although the sampling effort which was done (Fig. 3) . The Chao1 index presented an amount of 462 expected species. 
Discussion
In a recent study using Winkler traps, Silva & Brandão (2014) found a considerable diversity for the family Formicidae in the Brazilian Atlantic Forest, with 530 ant species. The geographic coverage of their study was much larger than our, since the sampling sites were distributed over a latitude gradient up to 20°, all over the biome (about 3,400 km, following an approximate northeast-southwest axe). Nevertheless, our study, carried out along 1,000 km of the Atlantic Forest, represents one of the most intensive ant inventories conducted in a single state of the Brazilian Federation. The impressive amount of unidentified species (about one-third of the whole sampling) let suppose at first sight that there is a large amount of undescribed ant species in the region. The number of new taxa is yet expected to be much smaller as many genera are in fact waiting for a comprehensive revision (Brachymyrmex, Camponotus, Hypoponera, Myrmicocrypta, Nylanderia and Solenopsis, for example), for regional keys (Crematogaster, Myrmelachista, Strumigenys and Trachymyrmex, for example) and for which an exhaustive sampling is lacking (Pheidole, for example, where identification is easier when minor and major workers are both available).
In our study, the prevalent subfamilies Myrmicinae, Formicinae and Ponerinae are also the richest in species and genera as it commonly happens in ant inventories in the whole Neotropical Region (Kempf 1972b; Baccaro et al. 2015; Fernandez 2003) . As usual (Santos et al. 2006; Gomes et al. 2010) , Myrmicinae stands out among the other subfamilies for its richness in number of species. Taxa of this subfamily present a variety of behavioral, morphological and ecological adaptations that enable their representatives to explore more efficiently any kind of resources (Hölldobler & Wilson 1990; Fowler et al. 1991; Ward 2010) .
The Ponerinae and Formicinae subfamilies presented also a large number of species, a pattern that is common with other studies on ant communities in the Atlantic Forest biome (Delabie et al. 1999; Santos et al. 2006; Suguituru 2013) . Most of Ponerinae are forest specialists and can be very abundant and diverse in tropical and subtropical regions; the Ponerinae appears as the second subfamily if we rank the species number per subfamily in conserved forests or agroforestry (Delabie et al. 1999) . For this and other reasons, these ants are frequently considered tropical biodiversity icons by myrmecologists (Baccaro et al. 2015; Delabie et al. 2015) . The subfamily Formicinae presents a high diversity in its nesting and food habits (Ward 2010; Baccaro et al. 2015) , but is especially interesting at Bahia as it becomes the second most important subfamily (after the Myrmicinae and substituting the Ponerinae) in degraded or anthropized habitats (Delabie et al. 1999) .
The prevalence of some genera, such as Pheidole, Camponotus and Odontomachus was also evident in our samples, and are always the ants with higher local abundance, diversity, variety of adaptations and larger geographic distribution in the Neotropics (Wilson 1976 (Wilson , 2003 Longino 2009; Shattuck 2005; Baccaro et al. 2015) .
Some other ant genera, such as Acanthostichus, Basiceros, Centromyrmex, Cerapachys, Mycetophylax, Oxyepoecus, Stegomyrmex and Tranopelta were recorded, each one, once in a single locality. All of them are cryptobiotic ants, seldom collected (Hölldobler & Wilson 1958; Wilson 1958; Mackay 1996; Fernández 2003; Albuquerque & Brandão 2004; Feitosa et al. 2007; Feitosa et al. 2008; Delsinne et al. 2012; Baccaro et al. 2015) . These genera consist of organisms inhabiting different strata of the soil and litter (Bolton & Fisher 2008; Baccaro et al. 2015) . More precisely, ants of the genus Centromyrmex live in termitaries (Kempf 1966; Delabie 1995) , while Mycetophylax spp. are found on beaches, dunes or sandy soils (Klingenberg & Brandão 2009; Baccaro et al. 2015) . The cryptobiotic characteristics and nesting sites of most of these ants explain their rarity in the study, making them difficult to collect even with pitfalls or Winkler traps. On the other hand, the conspicuous Dinoponera lucida Emery, 1901 occurred in a single locality too (Itamarajú) although it was found in a number of samples (six). This ant, endangered with extinction although it occurs also in the Brazilian states of Espírito Santo and Minas Gerais, has had its distribution drastically reduced in southern of Bahia due to the fragmentation of its habitat the last decades and its low aptitude to colonize new areas (Peixoto et al. 2010) .
We have also chosen highlighting up 10 species largely represented in our samplings (> 75 occurrences) (Fig. 2B) . The two large predators, Odontomachus haematodus species (Linnaeus, 1758) and Odontomachus meinerti Forel, 1905 are widely distributed and easily found throughout Brazil; the both live in the litter or are found in association with bromeliads in epiphytic situation or when fallen on the floor (Baccaro et al. 2015; Silva et al. 2015) . Pheidode flavens Roger, 1863 nests in different microhabitats in leaf-litter, ground or even in tree barks, and has a very broad range (Wilson 2003) . Pheidole radoszkowskii Mayr, 1884 prefers relatively open, dry environments, and is frequently found in anthropized sites, as well as Pheidole obscurithorax Naves, 1985, found also associated with sandy soils in disturbed areas (Wilson 2003) . Both species are found in forest clearings and borders too. Ectatomma tuberculatum (Olivier 1792) inhabits forest remnants but is especially common in Bahian agroforests (Delabie et al. 2007) , while Ectatomma brunneum F. Smith, 1858 digs its nest in the ground in open fields or degraded areas; it is also found foraging on forest borders or trails (Delabie et al. 2007; Gomes et al. 2009; Vasconcelos 1999) . Wasmannia auropunctata Roger, 1863 is occupying many habitats, essentially in the leaf-litter, in the forest remnants and agroforests of Bahia; this ant is especially well adapted to major changes in its environment and is well known as an invasive species in antropized landscapes and urban situations (Orivel et al. 2009 ). Strumigenys denticulata Mayr, 1887 is the commonest representative of the genus at Bahia, as well in many other series of Winkler samples from a range of regions of Brazil (Dias et al. 2008; Santos et al. 2015) , all the ants of this genus live mainly in the leaf-litter and are active predators of small arthropods, essentially Collembola (Rusek 1998 ). The more frequent Ponerinae which appeared in our study, Pachycondyla harpax (Fabricius, 1804) is too one of the commonest species of the group in Brazil, occupying a variety of natural environments and as well as agroforests Wetterer 2016) , where it forages on grounds covered by leaf-litter looking for preys.
The present study showed the epigaeic and leaf-litter ants diversity that occurs in the state of Bahia Atlantic Forest. As far as we know, it is one of the most representative inventories of ground ants performed in a unique biome in a single state in Brazil. According to Fisher & Smith (2008) , species inventories enable the documentation of global diversity and production of relevant material for taxonomic studies. Furthermore, studies like this one are valuable tools by compiling information on the biota of threatened biomes, since the ants are responsible for relevant ecological processes in all the tropical terrestrial ecosystems (Hölldobler & Wilson 1990; Lach et al. 2010) . Thus, such knowledge about ant diversity provide a necessary and basic information allowing to facilitate decision-making for developing effective management strategies aimed at the conservation of important environments, such as here, in Bahia FLs.
